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INTRODUCTION

Rechargeable lithium cells containing lithium foil anodes are
reported to have limited cycle life (at 1 00% 1101 ) performance and
safety problems. These limitations are understood to be due to the
high reactivity of elemental 1. with the electrolyte and the formation
of high surface arca 1 .iduring cycling. To mitigate these problems,
several lithium alloys and lithium intercalation compounds (D are
being investigated as aternate. lithium anode materials. 1.1, C has
beenidentificd as a promising lithium anode material duc toits low
equivalent weight, low voltage vs. 1., andimproved stability
towards various clectrolytes(?. At JPL,, we have identified a
commercially available graphite material as candidate material for the
fabrication of carbon anodes. A numbcer of electrolytes are presently
being evaluated at JPL. for use with the 1.4, Canode. The results
obtained so far indicate that the electrochemical performance of this
material is dependent significantly on the nature of the electrolyte
employed. In this paper, we report the results of our studies on the
clectrolyte evaluation for thel.i, C anode.

IXPERIMENTAL

The clectrochemi cal performance of the graphite material was
investigated using half c.ells employing 1.ias the negative clectrode
and graphite as the positive electrode. Mixed solvent electrolytes
containing ethers and carbonates were investigated in this study.
LiAst and LiPl were. studied as electrolyte salts.

Carbon elect rodes were fabricated by a pressing mcthod. Fihylenc
propylenc diene monomer (111'] YM) was used as a binder in the
fabrication of the electrodes. Experimental spirally wound sealed
calls (1 Ah) were constructed for performance evaluation. This cells
contain clementallithium anodes and carbon cathodes. 1 .ithium foil
obt ained from Foote Mincral Corp. was used as iS. Porous
polypropylenc (Celgard no. 2400) w as uscd as the separator
material. The cells were activated with different electrolytes. All the
cell assembly operations were carried out in an oxygen and moisture




free glove box.

The experimental cells were evaluated for charge/discharge
characteristic s, faradaic utilization of the carbon active material, rate
capability and cycle life. A constant current method was used for
charging and discharging the calls.

RESULTS AND DISCUSSION

The incorporation of 1.1 into the. carbon can be accomplished

effectively intwo steps as reported by us earlier - Louring the first
step, electrolyte decomposition was found to be taken place in
additionto the. lithium intercalation into graphite. Inthe firststep,
clectrolyte decomposition at the carbon surface appears to be the
major electrochemical reaction. During the. second step, intercalation
of lithium into carbon appears to be the major electrochemical
rcaction. The voltage of the carbon electrode as a function of
discharge capacity during the first step for two different electrolytes
containing different amounts of ethylene carbonate (1:C) IS given in
Figure 1, Irom the fi gure, it can observe thatclectrolyte
decomposition is higher inthe elect rolytes containing more 1iC.'The
rate capability of the carbon electrode in these two different
electrolytesisgivenin ‘1’ablel. These results clearly suggest that
cells containing more HC showed higher ratc capability. The
higher rate capability of this cell IS probably due to the higher
clectrolyte conductivity of the electrolyte with more EC. Evaluation
of cells containing other electrolytes is in progress.

SUMMARY

The electrochemical intercalation of lithium into carbon was
investigated in several mixed solvent electrolyles containing ethers
and carbonate. The results obtained so far indicate that electrolyte
decomposition occurs at the carbon clectrode surface during the
initial stages of the discharge process. The intent of decomposition
w as found to be sig nificantly dependent on the electrolyte
composition. Electrolytes containing higher percentage of 1iC
showed higher elect rolyte decomposition. The cells containing more
LEC in the electrolyte showed higher rate capability. Hence, a
tradeoff in the electrolyte composition may be necessary to obtain
higher rate capability and to minimize electrolyte decomposition at
the carbon elect rode.
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Figure 1. The comparison of Li reaction in Li/LixC
cells with different electrolytes.




TABLFE 1. Rate Capability Compatrison of Li/ LixC Cells with

MeT HE) Composition

RATE CAPACITY DELIVE RE D(mAh)
70% E C 10% EC
C/20 777 698
Clo 702 663
c/5 684 635



